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DIMENSIONS  OP  STEM  AND  LEAP  FIBERS 


Robert  E.  Perdue,  Jr. 


This  compilation  of  data  from  the  literature  provided  a  basis 
for  the  reports  Fiber  Dimensions  of  Nonwoody  Plant  Materials,  by 
R,  Bo  Perdue,  Jrc  and  H»  J,  Nieschlag,  published  in  Tappi,  volume  44? 
number  11,  November  I96I0 


The  accompanying  tabulation,  with  certain  exceptions,  lists 
all  available  data  on  the  dimensions  of  the  ultimate  fibers  of 
nonwoody  plant  materialso  Species  for  which  only  measurements  of 
fiber  diameter  are  available  were  excludedo  The  table  does  not 
include  data  for  seed  fiber  such  as  Gossypium  (cotton)  or  Asclepias 
(milkweed)  or  for  woody  plants  except  for  those  referring  to  the 
bast  fibers  of  such  speciesc  Data  on  bast  fibers  of  woody  plants 
were  included  primarily  to  provide  additional  information  for 
families  which  are  poorly  represented  by  data  on  the  bast  of  nonwoody 
specie So  While  bamboos  are  "woody"  in  the  sense  of  the  hardness 
of  their  tissues,  they  are  structurally  similar  to  the  more  typical 
grasses  as  are  such  other  "woody"  grasses  as  Arundo  donax  L»  and 
iragmites  communis  Trin0 


The  table  shows,  from  left  to  right,  the  name  of  the  plant 
species,  a  symbol  designating  the  type  of  material  examined, 
minimum,  maximum,  and  average  fiber  lengths,  minimum,  maximum,  and 
average  fiber  diameters,  lengths  diameter  rati.o  (l/D),  appropriate 
remarks,  and  source  of  data-o 


The  species  are  divided  into  the  two  primary  groups? 
monocotyledons  and  dicotyledons.  Within  these  two  groups  the  plants 
are  arranged  alphabetically  according  to  family,  genus,  and  species, 
with  the  exception  of  the  grasses  in  which  the  genera  are  arranged 
by  tribes. 
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The  names  used  in  the  table  are  those  employed  in  the  most 
recent  floras  covering  the  areas  to  which  the  plants  are  native,,  In 
cases  in  which  the  name  given  in  a  reference  is  a  synonym,  it  follows 
the  correct  name  parenthe tically  in  the  table..  In  most  instances  the 
original  reference  does  not  give  the  authority  for  the  name  used  and 
it  is  frequently  impossible  to  determine  the  correct  name  in  cases 
in  which  several  species  have  been  described  under  the  name  used  in 
the  original  reference,. 

The  type  of  material  from  which  the  data  for  each  sample  were 
obtained  is  indicated  in  the  second  column,  headed  "Material  Tested", 
by  the  following  symbols? 

Stem  fibers 


SBA  bast-fiber  samples  extracted  from  annual  or  perennial 
herbs  ("soft  fibers") 

SBB  bast-fiber  samples  extracted  from  woody  stems 

SC  the  "woody  core"  of  herbaceous  stems  (material  remaining 
after  removal  of  the  bast) 

SWA  whole  stems  of  nonwoody  plants,  both  dicotyledons 

and  monocotyledons  (grass  samples  in  many  cases  probably 
included  more  or  less  leaf  material) 

SWB  whole  stems  of  bamboos 

Leaf  fibers 

LP  samples  of  fiber  extracted  from  leaves  ( "hard- fiber"  - 
the  structural  elements  of  leaves) 

LP  petioles  of  leaves,  primarily  from  species  of  palms 

LW  whole  leaves 

Minimum,  maximum,  and  average  fiber  lengths  are  here  rounded 
off  to  the  first  decimal  place  even  though  in  the  literature  they 
were  frequently  given  in  hundredths  or  thousandths  of  a  millimeter,, 
Minimum,  maximum,  and  average  fiber  diameters  are  given  in  thousandths 
of  a  millimeter,, 

The  lengths  diameter  ratios  were  calculated  from  the  averages 
given  in  the  table  except  where  the  source  gave  no  average  but  did 
cite  a  lengths  diameter  ratio  or  where  the  dimensions  given  here 
represent  a  series  of  analyses  of  a  single  specieso  In  the  latter  case 
the  lengths  diameter  ratio  is  indicated  as  a  range « 


”3“ 


The  numbers  indicating  the  source  of  the  data  refer  to  items 
in  the  bibliography. 

For  the  well-known  plant  sources  of  fiber  such  as  flax 
( Li num  usi tati s si. mum  L»  )v  true  hemp  (Cannabis  sativa  Lo  ),  kenaf' 
(Hibiscus  cannabinus  L<,  )?  etCo5  a  large  number  of  fiber  analyses  are 
available  in  the  literature,  Some  are  based  on  independent  works, 
others  are  repetitions  of  analyses  previously  published.  Some  of  the 
latter  are  erroneous  as  a  result  of  typographical  or  other  errors. 

In  preparing  the  compilation,  the  following  system  was  used;  If  all 
of  the  available  analyses  were  essentially  uniform,  only  a  single 
representative  analysis  was  incorporated  in  the  table.  Where 
considerable  variation  was  involved,  representative  analyses  were 
used  to  indicate  minimum  recorded  average  length,  maximum  recorded 
average  length  and,  where  practicable,  a  mean  recorded  average 
length.  To  cite  every  recorded  analysis  would  greatly  increase  the 
length  of  the  table  without  any  real  increase  in  its  valuer  20  or  30 
analyses  could  be  included  for  some  plants. 


Montriohardia  aculeata  SWA  2  2  =  3  2d  Qo023  0  =  030  0  =  025 

(Galadium  aculeatum) 

Mo  arborescens  SWA  2=0=  0=020  0=030 
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